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A SOFTWARE SYSTEM FOR THE D IGITAL  
ENHANCEMENT AND CLASSIFICATION OF MULTI- 
EMULSION PHOTOGRAPH I C DATA 
JAMES D E I G A N  
OPTRONICS In te rna t iona l ,  Inc . 
JOHN SZAJGIN,  P A U L  BRUNS AND KURT OLSON 
Universi ty of New Hampshire 
A software system f o r  the  d i g i t a l  
enhancement and c l a s s i f i c a t i o n  of mult i-  
emulsion photographic d a t a  has been 
developed u t i l i z i n g  the  Universi ty of 
New Hampshire's DECsystem-10 . Input i s  
from high a l t i t u d e  co lo r  i n f r a r e d  photo- 
graphy scanned by a  high reso lu t ion  
r o t a t i n g  drum microdensitometer. The 
d i g i t i z i n g  process u t i l i z e s  co lo r  
separa t ion f i l t e r s  t o  measure o p t i c a l  
d e n s i t i e s  from each f i l m  emulsion l aye r .  
The ana lys i s  software is generalized,  and 
with l i t t l e  modification w i l l  accept and 
process o t h e r  mul t i -spect ra l  da ta ,  such 
as  t h a t  of Landsat. 
Subscenes of i n t e r e s t  a r e  e s t r a c t e d  
from t h e  raw d a t a  f i l e s  on magnetic tape  
and w r i t t e n  o u t  a s  d isk  P i l e s  f o r  easy 
access.  Preprocessing methods use fu l  i n  
enhancing t h e  image data  f o r  t h e  b e n e f i t  
of t h e  a n a l y s t  include c o n t r a s t  s t r e t c h i n g ,  
edge enhancement, s p a t i a l  f i l t e r i n g ,  and 
band ra t io ing .  C lass i f i ca t ion  capabil-  
i t i e s  include an unsupervised algorithm 
based upon Euclidean dis tance  and 
u t i l i z i n g  a  s p a t i a l  mask f o r  generating 
"seed c l u s t e r "  centroids .  Supervised 
c l a s s i f i c a t i o n  is by e i t h e r  Euclidean 
d i s t ance  o r  Para l le lp iped decision ru les .  
Output products a r e  c l a s s i f f c a t i o n  
s t a t i s t i c s  and l i n e  p r i n t e r  gray shade/ 
cha rac te r  maps. 
The nature  of t h e  software, 
c a p a b i l i t i e s ,  and output  products has 
been s t rong ly  influenced by the  attempt 
t o  develop a  r ead i ly  t ranspor table  
FORTRAN software system with  minimal 
core  requirements, rapid  processing 
c a p a b i l i t i e s  and a  wide range of 
app l i ca t ions .  
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